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1.  INTRODUCTION 


The  Bushmaster  Air  Defense  System  utilizes  a  25mm  HEI-T  projectile 
equipped  with  a  KZB335  fuze.  This  projectile  and  fuze  were  originally 
designed  for  a  surface-to-surface  role.  This  report  examines  the  per¬ 
formance  of  this  fuze  when  the  projectile  impacts  on  aluminum  alloy 
plate  in  thicknesses  simulating  the  skin  of  representative  aircraft 
targets.  The  functioning  characteristics  of  the  fuze  that  have  been 
monitored  during  the  experimental  work  are  fuze  delay  time  after  pro¬ 
jectile  impact  and  projectile  travel  distance  from  impact  time  to 
detonation  time.  In  addition,  damage  to  the  aluminum  alloy  plates  and 
some  liasic  observations  of  the  fragmentation  pattern  were  noted  for  each 
experimental  round. 

The  experimentation  was  severely  limited  by  the  number  of  projec¬ 
tiles  available  and  the  safety  regulations  regarding  the  use  of  a  25min 
gun  borrowed  from  a  Bushmaster  weapon  system.  The  latter  regulations 
ro(|uirod  that  the  projectiles  be  fired  at  service  speeds  (  1100  mps). 

The  impact  parameters  which  probably  determine  the  fuze  delay  and 
the  projectile  travel  (from  impact  time  to  detonation  time)  arc  the 
target  material,  target  thickness,  angle  of  obliquity  of  impact,  pro¬ 
jectile  yaw,  and  the  impact  speed.  In  the  actual  experiment,  the 
projectiles  were  fired  at  short  range  (  '''  30.5  meters)  from  the  target 
plates,  and  there  was  no  evidence  of  significant  yaw  under  these  cir¬ 
cumstances.  Only  one  target  material,  2024T-3  aluminum  alloy,  was 
utilized  in  the  experimentation.  This  material  is  representative  of  the 
skin  of  aircraft  targets.  Thicknes.scs  of  target  material  up  to  0.64  cm 
were  selected  for  the  experimental  work. 

2.  THE  BUSIWASTER  PROJECTILE/FUZE 

rlie  Bushmaster  Air  Defense  System  employs  a  gun  which  fires  25mm 
lll-I-'I’  projectiles.  These  projectiles  are  equipped  with  KZB335  fuzes. 

The  projectile/fuze  package  was  designed  originally  for  utilization  in  a 
surface-to-surface  role. 

A  25mm  Bushmaster  gun  barrel  (l-igure  1)  was  borrowed  for  the  experi¬ 
mental  work.  The  25mm  IIEI-T  projectile  is  shown  in  Figure  2,  along  with 
some  of  its  characteristics. 


3.  THE  EXPERIMENT 

The  firings  took  place  in  an  indoor  range  of  the  Ballistic  Research 
Laboratory.  A  25mm  gun  barrel  was  obtained  from  a  Bushmaster  weapon 
system  to  use  in  the  experiment. 

A  schematic  of  the  experimental  set-up  along  with  the  instrumenta¬ 
tion  is  provided  in  Figure  3.  Lumiline  screens  were  utilized  to  measure 
the  speed  of  the  projectile. 
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Total  I'rojcctilo  Length:  22.11  cm  (8.75  in.) 

Total  Length  of  Uncased  I’rojectile:  9.84  cm  (3.875  in.) 
Projectile  Weight:  155.2  grams  (2,082  grains) 
lixplusive  Charge  IVeigiit:  27.0  grams  (417  grains) 


Figure  2.  Bushmastcr  Cun  Projectile 
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Figure  3.  Schematic  of  Experimental  and  Instrumentation  Set-up 


Projectile  functioning  data  were  obtained  from  light  detectors  which 

observed  the  flashes  corresponding  to  projectile  impact  and  fuze 

★ 

functioning.  A  BRL  Report  describes  in  detail  the  technique  that  was 
emulated  in  the  current  work.  The  skin  of  various  aircraft  targets  was 
represented  by  plates  of  aluminum  alloy  (2024T-3)  in  thicknesses  between 
0.10  cm  and  0.64  cm. 

Fragmentation  resulting  both  from  the  detonation  of  the  projectile 
and  the  perforation  of  the  aluminum  alloy  plates  was  monitored  by  virtue 
of  banks  of  wallboard  material  placed  beyond  the  target  perpendicular  to 
the  line  of  fire.  The  leading  edge  of  the  bank  of  witness  material  was 
located  between  0.75  and  0.90  meters  behind  the  witness  target  plate. 

The  gun  was  positioned  'v*  30.5  meters  away  from  the  target  plate. 

The  projectiles  arrived  at  the  target  plates  at  relatively  constant 
speeds.  The  impact  speeds  varied  only  from  1080  to  1110  meters  per 
second  for  the  24  firings. 

The  wallboard  witness  sheets  provided  some  information  of  the 
pattern  of  the  fragmentation  that  evolved  from  the  detonation  of  the  lllil 
projectile.  A  typical  result  is  shown  in  I'igure  4  for  a  firing  against 
0.10  cm  aluminum  alloy  plate.  The  holes  in  the  witness  plate  disclose 
the  radius  of  the  smallest  circle  about  the  center  of  the  fragment 
distribution  that  would  contain  the  entire  fragmentation.  Reference  to 
Table  I  establishes  that  the  distance  from  tlie  detonation  point  to  the 
bank  of  witness  sheets  is  given  by  (d-D) .  Therefore,  the  minimum  cone 
angle  a  that  contains  all  the  fragmentation  from  the  IIEI  projectile  is 
given  by: 

a  =  2  arctan  r/(d-l)) 

Table  1  reveals  a  relatively  constant  value  for  a  under  the  given 
experimental  conditions  between  152  and  160  degrees  as  long  as  there  is 
a  clean  separation  between  the  projectile  and  the  functioning  plate  at 
the  time  of  detonation. 


4 .  RESULTS 

The  experimental  data  are  summarized  in  Table  1.  The  impact  con¬ 
dition  is  given  by  the  plate  thickness,  angle  of  obliquity,  and  the 
projectile  striking  speed.  The  last  parameter  varied  only  slightly 
during  the  experimentation  —  primarily  because  of  safety  regulations 
and  range  limitations. 

The  principal  results  of  the  experimentation  are  the  values  of 
function  delay  time  and  the  distance  (D)  of  projectile  travel  from 
impact  to  detonation. 

Jr 

"X-ray  Multi-l’lush  System  for  Measurement  of  Projectile  Performance  at 

the  Target,"  C.  Grabarek  and  L.  Herr,  September  1966,  AD807619. 

BRL  TN  1634. 
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Figure  4.  Fragmentation  Pattern  from  Projectile  Detonation  after 
Impact  on  0.10  cm  Aluminum  Alloy  Target 
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Note  that  for  the  target  plates  for  which  the  thickness  T  >  .23  cm 
and  for  high  obliquity  rounds,  the  value  of  D  was  never  much  greater 
than  ten  centimeters;  for  all  such  cases,  the  detonation  of  the  pro¬ 
jectile  occurred  while  the  projectile  was  still  passing  through  the 
plate.  As  a  consequence,  the  fragmentation  pattern  of  the  HEI  shell  was 
superimposed  and  distorted  by  fragments  of  the  witness  plate.  This 
explains  why  no  values  of  a,  the  fragment  cone  angle,  are  given  in  Table 
1  for  such  rounds. 

In  Figure  5,  the  projectile's  fuze  delay  is  plotted  against  T’sec6 
where  0  is  the  angle  of  obliquity  of  impact. 

In  Figure  6,  a  similar  plot  is  made  for  the  distance  covered  by  the 
projectile  between  impact  and  detonation  points. 

Figure  5  indicates  that  a  function  delay  of  about  70  microseconds 
is  to  be  expected  for  impact  conditions  where  the  value  of  T-sec0  is  at 
least  0.20  cm.  Figure  6  indicates  that  these  25mm  projectiles  travel 
roughly  6.35  cm  from  impact  to  detonation  whenever  the  value  for  T-scc6 
is  at  least  0.20  cm.  These  observations  are,  of  course,  related  to  a 
relatively  constant  impact  speed  of  about  1068  nips. 

5 .  SUMMARY 

An  initial  investigation  has  been  made  of  the  functioning  charac¬ 
teristics  of  the  projectile  associated  with  the  Bushmaster  weapon 
system.  In  24  assorted  impacts  on  thin  aluminum  alloy  plate  targets, 
the  projectile  perforated  the  target;  shortly  after,  the  fuze  functioned 
and  the  projectile  detonated.  The  experiment  permitted  observations  to 
be  made  of  the  fuze  delay,  the  projectile  travel  to  the  detonation 
point,  hole  size  in  the  functioning  plate,  and  the  cone  angle  containing 
the  fragmentation.  These  data  should  be  useful  in  any  assessment  of  the 
performance  of  this  projectile  in  an  air  defense  role. 

Further  experimentation  should  explore  lower  (and  more  realistic) 
impact  speeds  down  to  450  mps  and  more  impact  conditions  at  high  angles 
of  obliquity.  Oven  though  this  projectile  and  fuze  may  continue  to 
operate  properly  for  such  impact  conditions,  the  values  of  fuze  delay 
and  projectile  travel  may  be  significantly  altered. 
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Figure  5.  Function  Delay  Time  Plotted  Against  Projectile 
Linc-of-Sight  Travel  Through  Functioning  Plate 
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Distance  to  Detonation  Plotted  Against  Projectile 
Line-of-Sight  Travel  Through  Functioning  Plate 


ACKNOWLEDGMENT 


The  author  takes  this  opportunity  to  acknowledge  the  assistance  of 
Mr.  Douglass  Sprouse  (BRL)  in  the  investigation  conducted  for  this 
report.  Furthermore,  Mr.  Donald  Malick  of  the  Falcon  Research  and 
Development  Company  is  cited  for  his  contribution  in  reviewing  this 
report . 


17 


DISTRIBUTION  LIST 


No .  of 

Copies  Organization 

12  Administrator 

Defense  Tech  Info  Ctr 
ATTN:  DTIC-DDA  (12  copies') 
Cameron  Station 
Alexandria,  VA  22,114 


1  Director 

Defense  Advanced  Rsch 
Projects  Agency 
1400  Wilson  Boulevard 
Arlington,  VA  22209 

1  Commander 
Anrament  R§D  Center 
US  Army  AMCCOM 
ATTN:  DRSMC-TDC(D) 
Dover,  NJ  07801 

2  Commander 
Armament  R^D  Center 
US  Army  AMCCOM 
ATTN:  DRSMC-TSS(D) 
Dover,  NJ  07801 

1  MQUA  (DAMA-AR-A) 

Washington,  DC  20310 

1  UQDA  (DAMA-WSM) 

Washington,  DC  20310 


1  Commander 

US  Army  Concepts  Analysis 
Agency 

8120  Woodmont  Avenue 
Bethesda,  MD  20014 

1  Deputy  Chief  of  Staff  for 
Intelligence 
USA-Europe 
ATTN :  Tech  Sec 
APO  New  York  09131 


PREVIOUS  PAGE 

IS  BLANK _ ^|pr 


No.  of 

Copies  Organization 


1  Commander  in  Chief 

US  Army  Europe  and  Seventh  Army 
Tech  Intelligence  Ctr 
ATTN :  AEAGB-PD-SE 
Department  of  the  Army 
APO  New  York  09403 

1  Commandant 

US  Army  Command  and  Cen 
Staff  College 
ATTN:  Archives 
Fort  Leavenworth,  KS  66027 

1  Commander 

US  Army  Materiel  Development 
and  Readiness  Command 
ATTN:  DRCDMD-ST 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

1  Commander 

US  Army  Materiel  Development 
and  Readiness  Command 
ATTN:  DRCCP 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

1  Commander 

US  Army  Materiel  Development 
and  Pveadiness  Command 
ATTN:  DRCDMA-ST 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

3  Commander 

US  Army  Armament,  Munitions 
and  Chemical  Command 
ATTN:  DRSMC-LEP-L(R) 
DRCPM-ARCADS 
DRSMC-RDF(R) 

Rock  Island,  IL  61299 

1  Director 

Benet  Weapons  Laboratory 
Armament  R&D  Center 
US  Army  AMCCOM 
ATTN:  DRSMC-LCB-TL(Dj 
Watervliet,  NY  12189 

19 


DISTRIBUTION  LIST 


No .  of 

Copies  Organization 

3  Commander 

US  Army  Aviation  Research 
and  Development  Command 
ATTN :  DRDAV-E 
DRDAV-Dl 
DRCTM-ASE 

4300  Coodfellow  Blvd 
St.  Louis,  MO  63120 

1  Director 

US  Army  Air  Mobility  Research 
and  Development  Laboratory 
Ames  Research  Center 
Moffett  Tield,  CA  94035 

4  Director 

Applied  Teclinology  Lab 
US  Army  Research  t,  Tech¬ 
nology  Lab  (AVRADCOH) 

ATTN;  DAVDL-hU-VAT, 

Mr.  Merritt 
DAVDL-PP, 

Mr.  Morrow 

DAVDL-ATL 

DAVD1,-RM 

Fort  Eustis,  VA  23604 

1  Commandant 

US  Army  Troop  Support 
and  Aviation  Material 
Readiness  Cmd 
AITN:  DRSTG-C; 

Sys  Anal  Ofc 

4300  Coodfellow  Boulevard 
St.  Louis,  MO  63120 

1  Commander 

US  Army  Communications 
R5D  Command 
ATTN;  DRSEL-ATDD 
Fort  Monmouth,  NJ  07703 

1  Commander 

US  Army  Electronics 
R5D  Command 
ATTN:  DRSEL-RD 
Fort  Monmouth,  N.J  07703 


No.  of 

Copies  Organization 

1  Commander 

US  Army  Electronics 
R^D  Command 
Tech  Support  Activity 
AITN:  DELSD-L 
Fort  Monmouth,  NJ  07703 

1  Commander 

US  Army  Harry  Diamond  Lab 
ATTN:  ni;LllD-TA-L 
2800  Powder  Mill  Road 
Adelphi,  MI)  20783 

1  Commander 

US  Array  Missile  Command 

ATTN;  'dRSMI-R 

Redstone  Arsenal ,  AL  35898 

1  l!ommandcr 

US  Army  Missile  Command 
VITN:  DRSMl-YDl, 

Redstone  Arsenal,  AL  35898 

1  liommander 

US  Army  Missile  Command 

AITN;  DRSMl-CM 

Redstone  .Arsenal,  AL  35898 

1  Commander 

US  Army  Missile  Command 
■ATTN:  l)RCPM-MDET-PA 
Redstone  Arsenal,  AL  35898 

1  Commander 

US  Army  Missile  Command 

ATI  N :  DRCI>H-HA 

Redstone  Arsenal ,  AL  35898 

1  Commander 

US  Army  Missile  Command 
ATTN :  DRCPM-SHO-E 
Redstone  Arsenal ,  AL  35898 

1  Commander 

US  Army  Mobility 
Equipment  R51'  Cmd 
AITN :  DRDME -WC 
Fort  Bel  voir,  VA  22060 
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DISTRIBUTION  LIST 


No .  of 

Copies  Organization 

1  Commander 

US  Army  Natick  Research 
and  Development 
ATTN:  DRXRU,  Dr.  Seiling 
Natick,  m  01762 

1  Commander 

US  Army  iank  Automotive  Cmd 
ATTN :  DRSTA-TSL 
Carren,  iil  48090 


1  President 

US  Army  Aviation  Test  Bd 
Fort  Rucker,  AL  36360 

I  President 

US  Army  Infantry  Board 
Fort  Benning,  CA  31905 

1  Commander 

US  Army  Logistics 
Management  Center 
Fort  Lee,  VA  23801 

1  i)irector 

US  Army  Materials  and 
Mechanics  Research  Ctr 
ATTN:  URXMR-Rl) 

Watertown,  MA  02172 

1  Director 

US  Army  TRADOC  Systems 
Analysis  Activity 
ATTN:  ATAA-SL 
White  Sands  Missile  Range 
NM  88002 

1  Commander 

US  Army  Training 
Doctrine  Command 
ATTN:  DCST-TDD 
Fort  Monroe,  VA  23651 


No.  of 

Copies  Organization 

1  Commander 

US  Army  Hxperimentation 
Command 

A'lTN:  CSCG  Ln  Ofc 
Ford  Ord,  CA  93941 

1  Commander 

US  Forces  Command 

ATTN :  AVN  SFC 

Fort  McPherson,  CA  30330 

1  Commandant 

US  Army  Air  Defense  Artill 
ATTN:  Air  Defense  Agency 
Fort  Bliss,  TX  79916 

1  Commandant 

US  Army  Armor  School 
ATi'N :  Armor  Agency 
Fort  Knox,  KV  40121 

1  Commandant 

US  Army  Aviation  School 
Fort  Rucker,  AL  36360 

1  Commander 

US  Army  I'ield  Artillery 
School 

AITN:  Field  Artillery 
Agency 

Fort  Sill,  OK  73503 

2  Commandant 

US  Army  Infantry  School 
ATTN:  ATSII-CD-CSO-OR 
Fort  Bcnning,  CA  31905 


y  School 
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DISTRIBUTION  LIST 


ij .  0  f  N  0  .  0  f 

opies  Orsanizition  Copies  Orsanization 


1  Commandant 

US  Army  Transportation 
C  0  r  p  5  S  c  h  0  0 1 
Fort  Eustis»  VA  £3604 

1  C  0  m  m  a  n  d  e  r 

U  S  Arm ■  C  o  m  b i n  e  d  Arms 
Combat  Developments 
A  c  t  i  V  1 1 Y 

Fort  Leaven  w o  r  t  h  » 

KS  660Z7 

1  C  0  rn  m  a  n  d  e  r 

U S  A r m  r  Air  Defense  Human 
Research  Unit 
ATTN:  ATHRD 

Fort  Blissf  TX  79916 

1  Commander 

US  Army  Asencr  for 
Aviation  S  a  f  e  t  y 
Fort  Rucker »  AL  36360 

3  Chief  of  Naval  Operations 
ATTN:  IMOP-05 

NOP -34 
N0P-96CZ 

Department  of  the  Navy 
Washington »  DC  £0350 

1  Chief  of  Naval  Materiel 
ATTN:  MAT-08D15 
Dept  of  Nav y 
Was h i n 3 t on » DC  £0360 

5  Commander 

Naval  Air  Systems  Command 
ATTN:  Air-5Z04  (Z  cys) 

Air -604  (3  cys) 
Wash i ns  ton »  DC  20360 


5  Commander 

Naval  Air  Systems  Command 
ATTN:  Air-530 

Air-095A 
Air-53603B 
Air- 330 
A i r -350 

Was h ins  ton »  DC  20360 

4  Commander 

Naval  Weapons  Center 
ATTN:  Code  338 
Code  3831 
Code  3835 
Code  39104 

China  Lake,  CA  93555 
1  ComtTiander 

Naval  Air  Development  C  t  r 
ATTN:  SAED.  Code  5033 
Warminster»  PA  18974 

£  Commander 

Naval  Surface  Weapons  C  t  r 
ATTN:  Code  DG-13 

Code  G -  1 0 

Dahlsrent  VA  ZZ44S 
4  Commander 

Naval  Surface  Weapons  C  t  r 
ATTN:  Code  040 r  Code  N- 

C  ode  4  3  3  »  C  ode  N - 
Silver  Sprinsf  MD  £0910 
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DISTRIBUTION  LIST 


No.  of 

Copies  Organization 

1  Coiiunander 

Naval  .■\mmunit ion  Depot 
ATTN:  RD-3 
Crane,  IN  47522 

2  Commander 

Naval  Research  Laboratory 
ATTN :  Code  6003 

Code  8443 

Washington,  DC  20375 

.i  Commandant 

US  Marine  Corps 
A  ri  N  ;  Code  MP 

Code  \AK-1 
Code  AAK-5 

Wasliington,  IX'  20380 

2  commander 

'IS  ^Iarlnc  Corps 
•\  I'TN  :  Code  APW-52 
Code  APW-71 
Washington,  DC  20380 

1  Director 

i>ovclopment  Center,  MCDF.C 
Quant i CO,  VA  22134 

1  liq  DSAP  (AFSCACF) 

Washington,  Dti  20330 

1  IIQ  AFSC/SDOA 

(SDZ;  SDDL;  DLCAW) 
Andrcw.s  AFB,  MD  2033A 

4  US  Army  Field  Office 
HQ  USAF  Systems  Command 
AT'IN:  SDOA,  SDNIi 
SDAB,  SOW 

Andrews  AFB,  UD  2033A 


No .  of 

Copies  Organization 


1 

AFATL 

(DLYV) 

iglin  AFB,  FL 

32542 

1 

OSU 

A'lTN;  Mr.  R. 

Armstrong 

hglin  AFB,  l^L 

32542 

1 

ILSAFIAWC  (OA) 

F.glin  AI'B,  FI 

3254  2 

1 

AFWI./Slll. 

Kirtland  Al  H, 

NM  87117 

1 

AFATL 

(DLRV,  J.  R, 

.  Rutland) 

Eglin  AFB,  FL 

32542 

I  TAC 

Langley  ALL,  VA  233b5 

I  MAPI, 
i^'Fi:.) 

Wright -Patterson  AFB, 
011  45433 

1  AFWAL/FILS 

Wrig)\t  -  Patterson  AI'B , 
01!  4543.3 

I  AFWAL/FIER 

Wright -Patterson  AFB, 
on  45433 

1  AF\4AL/FEN 

Wright -Patterson  AFB, 
Oil  45433 


1  ADTC  (SES) 

Eglin  AFB,  FL  32 542 
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DISTRIBUTION  LIST 


No.  of 

Copies  Organization 

1  ASD/ENFTV 

[Mr.  J.  Wallick) 
Wright-Patterson  AFB, 
OH  45433 

1  ASD/XROT 

(G.  B.  Bennett) 
Wright-Patterson  AFB, 
OH  45433 


2  Director 

National  Aeronautics  and 
Space  Administration 
Langley  Research  Center 
ATTN :  MS  246E 
MS  249 

Hampton,  V,\  23365 

1  Director 

Lewis  Directorate 
US  Army  Air  ^!obility  Res 
and  Development  Lab 
Lewis  Research  Center 
(Mail  Stop  ■’7-5) 
Cleveland,  OH  44155 

]  Bell  Helicopter  Textron 
AT.'N:  Mr.  Nile  Fischer 
P.  0.  Box  482 
Fort  Worth,  TX  76101 

1  The  Boeing  Company 
Vertol  Division 
AT'i'N:  Dave  Harding 
P,  0.  Box  16858 
Philadelphia,  PA  19142 


No.  of 

Copies  Organization 

1  Fairchild  Hiller 

Republic  Aviation  Div. 
ATTN:  D.  Watson 

Farmingdale,  Ll,  NV  11735 

1  Ketron,  Inc. 

ATTN;  Walter  Douglass 
696  Fairmount  Avenue 
Baltimore,  MD  21204 

1  General  Electric  Company 
Military  Engine  Products 
Divisi<-n 

ATTN:  L.  L-  Richardson 
Building  2406\ 

1000  Western  Avenue 
West  Lynn,  01905 

1  General  F. lectric-TEMPO 
ATTN:  K.  Bryant 
220  S.  Main  Street, 

Rm  206 

Bel  Air,  MD  21014 

1  Hughes  Helicopters 

ATTN;  Security  Officer 
Centinela  and  Teale  Sts 
Culver  City,  CA  90250 


24 


DISTRIBUTION  LIST 


Ik 


No.  of 

Copies  Organization 

1  LTV  Aerospace  Corportation 
Vought  Systems  Division 
ATTN:  D.  M.  Reedy 

Unit  2  54244 

P.  0.  Box  5907 
Dallas,  TX  75222 

1  Rockwell  International 
Los  Angeles  Aircraft  Div 
ATTN;  R.  L.  Moonan 
Mail  Code  AB75 
International  Airport 
Los  Angeles,  CA  90009 

1  United  Aircraft  Corp 
Sikorsky  Aircraft  Div 
ATTN;  S.  0.  Karma 
Stratford,  CT  06602 

1  New  Mexico  Institute  of 
Mining  and  Technology 
TERA  Group 
Socorro,  NU  87B01 

1  Southwest  Research  Inst 
ATTN:  W.  Baker 
8500  Culebra  Road 
San  Antonio,  TX  78228 

Aberdeen  Proving  Ground 

Dir,  USA.MSAA 
ATTN;  DRXSY-D 
DRXSY-MP 
H.  Cohen 
DRXSY-G 

Cdr,  USATF.COM 
ATTN;  DRSTE-TO-F 

Cdr,  CRDC,  AMCCOM 
ATTN :  DRSMC-CLB-PA 
DRSMC-CLN 
DRSMC-CLJ-L 


25 


US[;R  liVALlIATlON  Oi-  Ki;i’OK'r 


Please  take  a  few  minutes  to  answer  tlK‘  ijuestions  Peluv.;  tcaar  mit 
this  slieet,  fold  ns  indicated,  staple  or  tape  closed,  and  place 
in  the  mail.  Your  comment.^  will  pro\-iile  us  with  i  nfoiaaat  i  on  for 
iraprovinjt  future  reports. 

1 .  BRL  Report  Number^ _ _  _ _ _ 

2.  Does  this  report  satisfy  a  need?  (Comment  on  jmrpose,  related 
project,  or  other  area  of  interest  for  which  report  will  be  used.j 


3.  How,  specifically,  is  the  report  being  used?  (Information 
source,  design  data  or  procedure,  management  procedure,  source  of 
ideas,  etc.)  _ 


4.  Has  the  information  in  this  report  led  to  any  quantitative 
savings  as  far  as  man-hours/contract  dollars  saved,  operating  costs 
avoided,  efficiencies  achieved,  etc.?  If  so,  please  elaborate. 


5.  General  Comments  (Indicate  what  you  think  should  be  changed  to 
make  this  report  and  future  reports  of  this  tv'pe  more  rcsi^onsive 
to  your  needs,  more  usable,  improve  readability,  etc . ) 


6.  If  you  would  like  to  be  contacted  by  the  personnel  wlio  prepared 
this  report  to  raise  specific  questions  or  discuss  the  topic, 
please  fill  in  the  following  information. 

Name : _ 

Telephone  Number: 

Organization  Address:  _ 


Director 

US  Army  Ballistic  Research  Laboratory 
ATTN:  DRSMC-BI.A'S  (A) 

Aberdeen  Proving  Ground,  MD  21005 


POSTAGE  WILL  BE  PAID  BY  DEPARTMENT  OF  THE  ARMY 


Director 

US  Army  Ballistic  Research  Laboratory 
ATTN:  DRSMC-BLA-S  (A) 

Aberdeen  Proving  Ground,  MD  21005 


FOLD  HERE  - 


OFFICIAL  BUSINESS 

PENALTY  FOR  PRIVATE  USE.  $300 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  PERMIT  NO  12062  WASHINGTON, DC 


NO  POSTAGE 
NECESSARY 
IF  MAILED 
IN  THE 

UNITED  STATES 


